Appendix B: Operational Guidelines

Taken from Operational Guidelines for Creating or Restoring Self-Sustaining Wetlands,
National Research Council ‘Compensating for Wetland Losses Under The Clean Water Act,’
June 2001 (Chapter 7, pp. 123-128).

1. Consider the hydrogeomorphic and ecological landscape and climate. Whenever

possible locate the mitigation site in a setting of comparable landscape position and
hydrogeomorphic class. Do not generate atypical “hydrogeomorphic hybrids”; instead, duplicate the
features of reference wetlands or enhance connectivity with natural upland landscape elements
(Gwin et al. 1999).

Regulatory agency personnel should provide a landscape setting characterization of both the wetland
to be developed and, using comparable descriptors, the proposed mitigation site. Consider
conducting a cumulative impact analysis at the landscape level based on templates for wetland
development (Bedford 1999). Landscapes have natural patterns that maximize the value and
function of individual habitats. For example, isolated wetlands function in ways that are quite
different from wetlands adjacent to rivers. A forested wetland island, created in an otherwise grassy
or agricultural landscape, will support species that are different from those in a forested wetland in a
large forest tract. For wildlife and fisheries enhancement, determine if the wetland site 1s along
ecological corridors such as migratory flyways or spawning runs. Constraints also include
landscape factors. Shoreline and coastal wetlands adjacent to heavy wave action have historically
high erosion rates or highly erodible soils, and often heavy boat wakes. Placement of wetlands in
these locations may require shoreline armoring and other protective engineered structures that are
contrary to the mitigation goals and at cross-purposes to the desired functions

Even though catastrophic events cannot be prevented, a fundamental factor in mitigation plan design
should be how well the site will respond to natural disturbances that are likely to occur. Floods,
droughts, muskrats, geese, and storms are expected natural disturbances and should be
accommodated in mitigation designs rather than feared. Natural ecosystems generally recover
rapidly from natural disturbances to which they are adapted. The design should aim to restore a
series of natural processes at the mitigation sites to ensure that resilience will have been achieved.

2. Adopt a dynamic landscape perspective. Consider both current and future watershed
hydrology and wetland location. Take into account surrounding land use and future plans for the
land. Select sites that are, and will continue to be, resistant to disturbance from the surrounding
landscape, such as preserving large buffers and connectivity to other wetlands. Build on existing
wetland and upland systems. If possible, locate the mitigation site to take advantage of refuges,
buffers, green spaces, and other preserved elements of the landscape. Design a system that utilizes
natural processes and energies, such as the potential energy of streams as natural subsidies to the
system. Flooding rivers and tides transport great quantities of water, nutrients, and organic matter in
relatively short time periods, subsidizing the wetlands open to these flows as well as the adjacent
rivers, lakes, and estuaries.




3. Restore or develop naturally variable hydrological conditions. Promote naturally variable
hydrology, with emphasis on enabling fluctuations in water flow and level, and duration and
frequency of change, representative of other comparable wetlands in the same landscape setting.
Preferably, natural hydrology should be allowed to become reestablished rather than finessed
through active engineering devices to mimic a natural hydroperiod. When restoration is not an
option, favor the use of passive devices that have a higher likelihood to sustain the desired
hydroperiod over long term. Try to avoid designing a system dependent on water-control structures
or other artificial infrastructure that must be maintained in perpetuity in order for wetland hydrology
to meet the specified design. In situations where direct (in-kind) replacement is desired, candidate
mitigation sites should have the same basic hydrological attributes as the impacted site.

Hydrology should be inspected during flood seasons and heavy rains, and the annual and extreme-
event flooding histories of the site should be reviewed as closely as possible. A detailed
hydrological study of the site should be undertaken, including a determination of the potential
interaction of groundwater with the proposed wetland. Without flooding or saturated soils, for at
least part of the growing season, a wetland will not develop. Similarly, a site that is too wet will not
support the desired biodiversity. The tidal cycle and stages are important to the hydrology of coastal
wetlands.

4. Whenever possible, choose wetland restoration over creation. Select sites where wetlands

previously existed or where nearby wetlands still exist. Restoration of wetlands has been observed

to be more feasible and sustainable than creation of wetlands. In restored sites the proper substrate

may be present, seed sources may be on-site or nearby, and the appropriate hydrological conditions
may exist or may be more easily restored.

The U.S. Army Corps of Engineers (Corps) and Environmental Protection Agency (EPA) Mitigation
Memorandum of Agreement states that, “because the likelihood of success is greater and the
impacts to potentially valuable uplands are reduced, restoration should be the first option
considered” (Fed. Regist. 60(Nov. 28):58605). The Florida Department of Environmental
Regulation (FDER 1991a) recommends an emphasis on restoration first, then enhancement, and,
finally, creation as a last resort. Morgan and Roberts (1999) recommend encouraging the use of
more restoration and less creation.

3. Avoid over-engineered structures in the wetland's design. Design the system for minimal
maintenance. Set initial conditions and let the system develop. Natural systems should be planned
to accommodate biological systems. The system of plants, animals, microbes, substrate, and water
flows should be developed for self-maintenance and self-design. Whenever possible, avoid
manipulating wetland processes using approaches that require continual maintenance. Avoid
hydraulic control structures and other engineered structures that are vulnerable to chronic failure and
require maintenance and replacement. If necessary to design in structures, such as to prevent
erosion until the wetland has developed soil stability, do so using natural features, such as large
woody debris. Be aware that more specific habitat designs and planting will be required where rare
and endangered species are among the specific restoration targets.




Whenever feasible, use natural recruitment sources for more resilient vegetation establishment.
Some systems, especially estuarine wetlands, are rapidly colonized, and natural recruitment is often
equivalent or superior to plantings (Dawe et al. 2000). Try to take advantage of native seed banks,
and use soil and plant material salvage whenever possible. Consider planting mature plants as
supplemental rather than required, with the decision depending on early results from natural
recruitment and invasive species occurrence. Evaluate on-site and nearby seed banks to ascertain
their viability and response to hydrological conditions. When plant introduction is necessary to
promote soil stability and prevent invasive species, the vegetation selected must be appropriate to
the site rather than forced to fit external pressures for an ancillary purpose (e.g., preferred wildlife
food source or habitat).

6. Pay particular attention to appropriate planting elevation, depth, soil type, and seasonal
timing. When the introduction of species is necessary, select appropriate genotypes. Genetic
differences within species can affect wetland restoration outcomes, as found by Seliskar (1995),
who planted cordgrass (Spartina alternifiora) from Georgia, Delaware, and Massachusetts into a
tidal wetland restoration site in Delaware. Different genotypes displayed differences in stem
density, stem height, below-ground biomass, rooting depth, decomposition rate, and carbohydrate
allocation. Beneath the plantings, there were differences in edaphic chlorophyll and invertebrates.

Many sites are deemed compliant once the vegetation community becomes established. If a site is
still being irrigated or recently stopped being irrigated, the vegetation might not survive. In other
cases, plants that are dependent on surface-water input might not have developed deep root systems.
When the surface-water input is stopped, the plants decline and eventually die, leaving the
mitigation site in poor condition after the Corps has certified the project as compliant.

7. Provide appropriately heterogeneous topography. The need to promote specific
hydroperiods to support specific wetland plants and animals means that appropriate elevations and
topographic variations must be present in restoration and creation sites. Slight differences in
topography (e.g., micro- and meso-scale variations and presence and absence of drainage
connections) can alter the timing, frequency, amplitude, and duration of inundation. In the case of
some less-studied, restored wetland types, there is little scientific or technical information on natural
microtopography (e.g., what causes strings and flarks in patterned fens or how hummocks in fens
control local nutrient dynamics and species assemblages and subsurface hydrology are poorly
known). In all cases, but especially those with minimal scientific and technical background, the
proposed development wetland or appropriate example(s) of the target wetland type should provide
a model template for incorporating microtopography.

Plan for elevations that are appropriate to plant and animal communities that are reflected in
adjacent or close-by natural systems. In tidal systems, be aware of local variations in tidal flooding
regime (e.g., due to freshwater flow and local controls on circulation) that might affect flooding
duration and frequency.

8. Pay attention to subsurface conditions, including soil and sediment geochemistry and
physics, groundwater quantity and quality, and infaunal communities. Inspect and characterize the
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soils in some detail to determine their permeability, texture, and stratigraphy. Highly permeable
soils are not likely to support a wetland unless water inflow rates or water tables are high.
Characterize the general chemical structure and variability of soils, surface water, groundwater, and
tides. Even if the wetland is being created or restored primarily for wildlife enhancement, chemicals
i the soil and water may be significant, either for wetland productivity or bioaccumulation of toxic
materials. At a minimum, these should included chemical attributes that control critical
geochemical or biological processes, such as pH, redox, nutrients (nitrogen and phosphorus
species), organic content and suspended matter.

9. Consider complications associated with creation or restoration in seriously degraded or
disturbed sites. A seriously degraded wetland, surrounded by an extensively developed landscape,
may achieve its maximal function only as an impaired system that requires active management to
support natural processes and native species (NRC 1992). It should be recognized, however, that the
functional performance of some degraded sites may be optimized by mitigation, and these
considerations should be included if the goal of the mitigation is water- or sediment-quality
improvement, promotion of rare or endangered species, or other objectives best served by locating a
wetland 1n a disturbed landscape position. Disturbance that is intense, unnatural, or rare can
promote extensive invasion by exotic species or at least delay the natural rates of redevelopment.
Reintroducing natural hydrology with minimal excavation of soils often promotes alternative
pathways of wetland development. It is often advantageous to preserve the integrity of native soils
and to avoid deep grading of substrates that may destroy natural below-ground processes and
facilitate exotic species colonization (Zedler 1996).

10. Conduct early monitoring as part of adaptive management. Develop a thorough monitoring
plan as part of an adaptive management program that provides early indication of potential problems
and direction for correction actions. The monitoring of wetland structure, processes, and function
from the onset of wetland restoration or creation can indicate potential problems. Process
monitoring (e.g., water-level fluctuations, sediment accretion and erosion, plant flowering, and bird
nesting) is particularly important because it will likely identify the source of a problem and how it
can be remedied. Monitoring and control of nonindigenous species should be a part of any effective
adaptive management program. Assessment of wetland performance must be integrated with
adaptive management. Both require understanding the processes that drive the structure and
characteristics of a developing wetland. Simply documenting the structure (vegetation, sediments,
fauna, and nutrients) will not provide the knowledge and guidance required to make adaptive
“corrections” when adverse conditions are discovered. Although wetland development may take
years to decades, process-based monitoring might provide more sensitive early indicators of whether
a mitigation site is proceeding along an appropriate trajectory.




